Objective: To measure and evaluate the healthrelated quality of life (HRQOL) in patients with cutaneous T-cell lymphoma (CTCL), a visible cutaneous malignancy that may have a profound effect on patients' lives.
C
UTANEOUS T-CELL LYMphoma (CTCL) is a visible cutaneous malignancy that can cause significant morbidity and disfigurement and adversely affect patients' quality of life (QOL). 1 The most common type of primary skin lymphoma, CTCL has an estimated incidence of about 0.5 to 1 case per 100000. 2 The most common forms, mycosis fungoides and its leukemic phase, Sézary syndrome, are generally chronic diseases. However, there is little available information on the experience of patients with mycosis fungoides or Sézary syndrome and how discrete aspects of their lives are affected by the disease.
Patients' perceptions of their healthrelated QOL (HRQOL) have become important measures of case mix and outcomes in dermatology and oncology. [3] [4] [5] [6] Health-related QOL is a multidimensional construct that includes the physi-cal, functional, psychological, and social health and well-being of the individual. 4, [7] [8] [9] Several therapies are currently being investigated for CTCL, [10] [11] [12] and so understanding the impact of CTCL and its treatments on patients' HRQOL has become important. 1 Nonetheless, only a limited number of general HRQOL questionnaires have been used for CTCL, and no disease-specific HRQOL questionnaires have emerged to evaluate patients with CTCL. To evaluate the extent of CTCL and stage of disease on patients' HRQOL, we used 2 existing instruments: a general oncology HRQOL instrument, the Functional Assessment of Cancer Therapy-General (FACT-G), 13 and a skin disease-specific HRQOL instrument, Skindex-29. 14 
METHODS

PATIENT SAMPLES
Informed consent was obtained from 22 adult patients with a confirmed diagnosis of mycosis fungoides or Sézary syndrome. The study was approved by the institutional review board of Boston Medical Center. The sample included 10 patients with early-stage (IA-IIA) and 12 with late-stage (IIB-IVB) CTCL who were referred to the Skin Oncology Program clinic or were undergoing treatment at Boston Medical Center for their disease. Demographic information, stage of disease, number of prior treatments, and number of comorbidities were recorded. Patients completed the questionnaires during their evaluation in the clinic or while undergoing treatment at Boston Medical Center.
HRQOL EVALUATION
General oncologic-specific HRQOL was measured using the FACT-G, version 4, a self-administered, 27-item questionnaire 13 that has been used widely and is available in more than 40 languages. Through ongoing validation studies, the FACT-G has demonstrated sound psychometric properties to support its usefulness in evaluating HRQOL in cancer populations. 13, 15, 16 It was chosen based on its prior successful use in studies of CTCL 17 and other malignancies. 18, 19 The FACT-G instrument assesses 4 HRQOL domains: physical well-being (7 items); social and/or family well-being (7 items); emotional wellbeing (6 items); and functional well-being (7 items). Respon-dents use a 5-point Likert-type scale that rates the relevant domain from 0 (not at all) to 4 (very much). Possible scale scores (the sum of responses to the items included in the scale) range from 0 to 108, with a higher score indicating better HRQOL. The FACT-G has demonstrated both discriminant and convergent validity, with test-retest correlations ranging from 0.82 to 0.92 for each FACT-G subscale. The FACT-G can be completed in 5 to 10 minutes. 20 Skin disease-specific HRQOL was measured using the Skindex-29, a validated, self-administered, 29-item questionnaire. 21 Results of the Skindex-29 are reported as 3 scale scores assessing emotions, physical symptoms, and functioning. Scale scores are the means of responses to the items included in the scale. Possible scale scores range from 29 to 116. Higher scores indicate worse HRQOL. The Skindex-29 has demonstrated both discriminant and convergent validity with test-retest correlation ranging from 0.88 to 0.92. Completion of the Skindex-29 takes 5 minutes. 21 Scoring of FACT-G and Skindex-29 scales was performed as previously described. 13, 22 
STATISTICAL ANALYSIS
Scale scores computed for each patient were summarized as means (SDs) overall and in subsets of patients defined by sex, age, and stage of disease. Differences between groups were tested using t tests and general linear regression. Psychometric properties of the questionnaires were evaluated using confirmatory factor analysis, with matrix structures specified based on previously published reports. 13, 14 Confirmation was based on loading of individual items to prescribed factors. Higher factor loading scores indicate that item responses are more strongly correlated with other items in the factor. For presentation purposes, score values were multiplied by 100, and a minimum value of 50 was used as the criterion of significance. This analysis was conducted using Proc Calis in SAS 8.2 (SAS Institute Inc, Cary, NC). Internal consistency reliability of scales was assessed using Cronbach ␣ coefficients.
RESULTS
The 22 patients with CTCL ranged in age from 32 to 81 years (mean age, 63.1 years) ( Table 1 ). There were equal numbers of male and female patients, and most were white. All patients had received prior treatment (mean number of prior therapies, 2.5; Table 2 ). Sixteen (73%) of the patients had at least 1 comorbidity. Common comorbidities included coronary artery disease, hypertension, hypercholesterolemia, diabetes, and peripheral vascular disease; less common comorbidities included history of uterine cancer, erectile dysfunction, urinary incontinence, osteoarthritis, congenital optical blindness, B-cell chronic lymphocytic leukemia, and nonmelanoma skin cancers.
The FACT-G mean scale scores for patients with CTCL are listed in Table 3 . Mean (SD) scores ranged from 17.9 (5.9) to 22.7 (5.7). For comparison purposes, Table 3 also includes published FACT-G mean scale scores for patients with nonmelanoma cervicofacial skin cancer (NMSC). 19 For all 4 scales, mean scores were lower in our patients with CTCL.
Skindex-29 mean scale scores for patients with CTCL are listed in Table 4 . Mean scale scores ranged from 19.1 to 24.2, indicating some effects of the skin disease on HRQOL. 
X XXXX *Prior topical therapies included steroids, chemotherapy, and bexarotene; prior systemic therapies included phototherapy (UV-B, narrowband UV-B, and psoralen plus UV-A), local radiation, total skin electron beam radiation, oral bexarotene, subcutaneous interferon alfa, subcutaneous interleukin 2, and extracorporeal photopheresis. †Each X indicates 1 therapy.
EFFECTS OF EARLY-VS LATE-STAGE CTCL ON HRQOL
Patients with late-stage CTCL (IIB-IVA) reported lower FACT-G scores than patients with early-stage disease (IA-IIA) overall and across all domains ( Table 5 ). Statistically significant differences (PϽ.05) were observed for all individual scales except social/family well-being. Similar results were found for Skindex-29. Patients with late-stage CTCL had significantly higher (worse) mean scores overall and across all scales than did patients with early-stage disease.
PSYCHOMETRIC ANALYSIS
The results from confirmatory factor analysis of the Skindex-29 are listed in Table 6 . Most items loaded appropriately to the 3 scales (emotions, symptoms, and functioning) previously defined and described. 14 In only a few instances were factor-loading scores in a scale lower than 50 (eg, "worry about getting scars" failed to load on the emotions scale as expected but loaded on functioning instead) or were items split between scales with factorloading scores higher than 50 for 2 factors (eg, "condition affects my desire to be with people" loaded on both the emotions and functioning scales). Otherwise, items loaded appropriately, and the questionnaire appeared to provide reliable measures of emotional, symptomatic, and functional domains of HRQOL in patients with CTCL. The internal consistency reliability of the scales as indicated by the Cronbach ␣ coefficients ranged from 0.89 to 0.95.
COMMENT
Cutaneous T-cell lymphoma is a disease with visible manifestations that may include patches, plaques, tumors, hair loss, keratoderma, fissures, and symptoms of pruritus and pain. These signs, as well as an increasing risk of death with worsening stage, would be expected to have important effects on patients' QOL. This includes effects on emotions (eg, fear of death, embarassment from skin condition, anger, frustration), physical functioning (eg, ability to work or do hobbies), and social well-being (eg, ability to interact with others or desire to be with others). Even without increased mortality risk, patients with the earliest stage of CTCL, stage IA, might have impaired HRQOL. For example, a patient with stage IA disease commented on how the visible nature of the skin lesions prevented her from going to the beach with her family. These and other impairments in HRQOL would be expected to increase with increasing stage of disease.
In our study, we examined general oncologic health and skin-specific HRQOL in a representative sample of patients with CTCL seen at our center. We found relatively poor HRQOL associated with the disease, with the lowest levels in patients with the most advanced disease.
Patients with CTCL reported low scale scores (impaired HRQOL) in all 4 FACT-G subscales (physical, social/family, emotional, and functional well-being). These values were lower than those reported by patients with high-risk NMSC. 19 The population of 121 patients with high-risk NMSC (median age, 63 years) consisted of patients referred to a tertiary care surgery clinic for removal of a high-risk NMSC lesion (eg, tumor diameter, Ͼ2 cm; tumor of long duration; and/or tumor arising within the high-risk facial zone). Although variations in sociodemographic characteristics or comorbidities between the 2 patient groups may explain part or all of the observed differences, this finding suggests that patients with CTCL have relatively poor HRQOL, as measured with FACT-G.
For skin disease-specific HRQOL measured with Skindex-29, patients with CTCL reported decrements of HRQOL in all 3 dimensions (emotional, symptoms, and functioning). The observed mean scale scores (emotions, 23.9; symptoms, 19.1; and functioning, 24.2; Table 4 ) appear to be considerably higher than the published mean scale scores for 107 healthy volunteers who denied skin problems (emotions, 9.2; symptoms, 13.8; and functioning, 3.7). 23 Several studies have highlighted the impact of psoriasis on HRQOL. 24, 25 In the present study, overall, the impact of CTCL on functioning (mean scale score, 24) seemed to be similar to that reported for patients with psoriasis assessed with Skindex-29 (mean scale score, 23), 23 although the effect on emotions and symptoms well-being appeared to be somewhat less. However, part or all of these differences may be related to other differences between psoriasis and CTCL patient populations. For example, in the present study, the mean age of patients with CTCL was 63.1 years, considerably older than the mean age of 47 years reported in 1 series of patients with psoriasis. 26 Furthermore, QOL research in patients with psoriasis has indicated that younger age groups (Ͻ55 years) report a greater impact of psoriasis on the psychosocial aspects of their lives than do older age groups (Ն55 years). 25 In addition to the age difference, the differences in Skindex-29 findings may be related to illness or socioeconomic factors in the 2 populations. Health-related QOL was related to CTCL stage. The FACT-G scores were lower (worse) and Skindex-29 scores were higher (worse) in patients with late-stage disease than in those with early-stage disease. This was evident across all scales of the 2 instruments. These results are consistent with expectations in that patients with latestage CTCL generally have more severe symptoms (eg, pruritus and pain) and face higher risks of debilitating disease and death than do patients with early-stage disease. This indicates face validity for both FACT-G and Skindex-29 measures and suggests that they are appropriate instruments for measuring HRQOL in CTCL. The completion time for the 2 questionnaires was not burdensome: it took no more than 15 minutes. 27 Skindex-29 showed good psychometric properties with high internal consistency, reliability, and factor structure, similar to its performance in previous reports. 14 The few aberrant items that showed low factor-loading scores or that split between scales were questions that also showed the lowest scores in the published analyses. This questionnaire appears to measure emotional, symptomatic, and functional impacts of CTCL, as originally defined in the development of Skindex-29, with reasonably good accuracy and precision.
There are several limitations that should be kept in mind. This study was limited to a single tertiary referral center, and the results might not be generalizable to all patients with CTCL. In particular, our sample included mostly white patients, whereas the national data indicate a higher incidence rate among African Americans than among whites (1.6; 95% confidence interval, 1.3-1.8). 28 It is also possible that our patients with CTCL were referred to our tertiary referral center because they felt a greater impact of CTCL on their HRQOL. Alternatively, since most of our patients completed the questionnaires either after their evaluation or during treatment, this timing might have minimized the impact on HRQOL, especially in those with early-stage disease vs more advanced disease (ie, those with a better prognosis may have been reassured by their visit or treatment) and thus magnified the difference between early-stage and late-stage disease. In addition, one cannot exclude the possibility that completing the HRQOL instruments after consultation in the Skin Oncology Program clinics or while receiving therapy influenced the responses of all patients, overall minimizing the impact of CTCL on their HRQOL. Future studies should ensure that the administration of questionnaires is done in a consistent manner, eg, prior to a clinic visit or to receiving therapy.
The sample size of only 22 patients was another limitation. A larger patient population involving multiple centers would provide a more representative sample to evaluate the impact of CTCL on HRQOL and increase power to detect differences.
Another limitation is that the study was crosssectional. We evaluated QOL at only 1 time point. The study did not observe patients prospectively to evaluate disease impact on aspects of life over time. Future studies should evaluate responsiveness to change of both instruments in patients with CTCL.
We are aware of only 3 studies that have evaluated HRQOL of patients with CTCL ( Table 7) . 17, [29] [30] [31] [32] The first study 17 is a phase 3 study of denileukin diftitox (ONTAK; Ligand Pharmaceuticals, San Diego, Calif) in 71 patients with stage IB-IVA disease, where FACT-G (third version) was the only HRQOL instrument administered at baseline and after each course of therapy. The study showed a correlation between clinical response and improved HRQOL as measured by FACT-G. The second study, a multicenter study of oral bexarotene in 94 patients with stage IB-IVB disease, used the general status HRQOL questionnaire. 29 Baseline scores were reportedly high and did not substantially change during the study. 30, 31 In the third study, Bisaccia et al 32 described the use of a 20-item, CTCL- specific HRQOL questionnaire covering physical, social, psychological, and general well-being. Comparison of HRQOL scores with concurrent skin stages was used to test the validity of the questionnaire. However, there were no data on reliability, test-retest reliability, internal consistency, or responsiveness to change.
The present study is the first to our knowledge to report on discrete aspects of the HRQOL of patients with CTCL as measured by both general-oncologic and skinspecific HRQOL questionnaires. The importance of combining both instruments in assessing the extent of HRQOL impairment is highlighted by the recent literature in psoriasis research. The combination of a generic and a dermatology-specific questionnaire has been recommended for psoriasis research. 33 Furthermore, on the basis of psychometric data, Skindex-29 was found to be the most valuable dermatology-specific questionnaire for psoriasis research. 33 While the present study did not include a generic questionnaire such as the SF-36 (Medical Outcomes Study Short-Form Health Survey), [34] [35] [36] [37] [38] [39] future studies should also evaluate CTCL HRQOL with the SF-36 to better assess the extent of impairment compared with the general population.
In conclusion, we have demonstrated that HRQOL can be assessed in patients with CTCL using both FACT-G and Skindex-29. Our study findings indicate that patients with advanced-stage disease report a greater impact of CTCL on their HRQOL than do those with earlier stages. Future studies should, in addition to including the SF-36, evaluate responsiveness to change with FACT-G and Skindex-29. Since CTCL remains a relatively incurable disease, we believe that in studies of investigational agents, researchers should also assess patients' HRQOL. Focusing our efforts on improving not only the manifestations of CTCL but also patients' HRQOL should translate into improvements that are meaningful to them. 4 
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